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INTER LAYER MOTION DATA INHERITANCE

RELATED APPLICATIONS
The present application claims the benefit of U5, Provisional Application No. 61/748,872

filed January 4, 2013, and titied “INTER LAYER MOTION DATA INHERITANCE”,

BACKGROUND

A video encoder compresses video information so that more information can be sent over a
given bandwidth. The compressed signal may then be trapsmitted to a receiver that decodes or
decompresses the signal prior to display.

High Efficiency Video Coding (HEVC), currently under development by the Joint
Collaborative Team on Video Coding (JOCT-VC) formed by ISG/TEC Moving Picture Expert
Group (MPEG) and [TU-T Video Coding Experts Group (VCEQ), is a video compression
standard projected expected to be finalized wn 2013, Stmilar to previous video coding standards,
HEVC includes basic functional modules such as intra/inter prediction, transform, quantization,
n-loop filtering, and entropy coding. HEVC defines a Largest Coding Umit (LCUY} for a picture
that 1s then partitioned inte Coding Units (CUs) that take the form of rectangular blocks having
variable sizes. Within cach LCU, a quad-tree based splitting scheme specifies the CU partition
pattern. HECV also defines Prediction Units (PUg) and Transform Units {TUs) that specify how
a given CU is to be partitionsd for prediction and transform purposes, respectively, A CU
ordinarily inchides one luma Coding Block (CB) and two chroma CBs together with associated
syntax, and a PU may be further divided into Prediction Blocks (PBs) ranging in sive from
64x64 samples down to 4x4 samples. After intra or inter prediction, trapsform operations are
applicd to residual blocks to generate coefficients, The cocfficients are then quaniized, scanned
into one-dimensional order and, finally, entropy encoded.

HEVC is also expected to inchude a Scalable Video Coding (SVC) extension. An HEVC
SVC bit stream includes several subset bit streams representing the source video content at
different spatial resolutions, frame rates, quality, bit depth, and so forth, Scalability is then
achieved using a nuilti-layer coding structure that, in general, includes a Base Layer (BL) and at
least one Enhancement Layer (EL). This permits 8 picture, or portions of a picture sach as a PU,
belonging to an EL o be predicted from lower layer pictures (e.g., a BL picture) or from

previously coded pictures in the same layer.
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BRIEF DESCRIPTION OF THE DRAWINGS
The material described herein 1s illustrated by way of example and not by way of lmitation
in the acconpanying figures. For simplicity and clarity of illustration, elersents illustrated inthe
figures are not necessarily drawn to scale. For example, the dimensions of some elements may
S be exaggerated relative to other elements for clarity. Further, where considered appropriate,
reference labels have been repeated among the figures to indicate corresponding or analogous
clements. In the figures:
FIG. 1 1s an llustrative diagram of an example video coding system;
FIG. 2 s an llustrative diagram of an example video encoding system;
10 FiG. 3 1s an illustrative diagram of an example video decoding system
FIG. 4 1s a flow diagram llustrating an cxample process;
FIG. S s an illustrative diagram of an example system;
FIG. 6 is an illustrative diagram of an example coding scheme;
FIG. 7 s an illustrative diagram of an cxample bt stream;
5 FIG. 8 15 a flow diagram iHustrating an example process;
FIG. 9 1s an illustrative diagram of an example system; and
FiG. 10 illusirates an example device;
FIG. 111s a flow chart illustrating an example video coding process;
FIG. 121
260 FIG. 1
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an ithustrative diagram of an example video coding process in operation; and
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is an ithstrative diagram of an example video coding system, all arranged in

accordance with at least some tmplementations of the present disclosure.

DETAILED DESCRIPTION

One or more embodiments or implementations are now described with reference to the
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enclosed figures. While specific configurations and arvangements are discussed, it should be
understood that this is done for illustrative purposes only. Persons skilled in the relevant art will
recognize that other configurations and arrangements may be employed without departing from
the spirit and scope of the description. It will be apparent to those skilled in the relevant art that
techniques and/or arrangements deseribed herein may also be employed in a variety of other
30 systems and applications other than what is described herein.

While the following description sets forth various mmplementations that may be manifested
in architectures such as systenm-on-a-chip (50C) architectures for example, implementation of the
techniques and/or arrangements described herein are not restricted to particalar architectures

and/or computing systems and may be tmplemenied by any architecture and/or computing
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system for similar purposes. For instance, various architectures employving, for example, multiple
megrated circuit (IC) chips and/or packages, and/or various computing devices and/or consumer
electronic (CE) devices such as set top boxes, smart phonges, cic., may tmplement the technigues
and/or arrangements described herein. Further, while the following deseription may set forth
numerous specific details such as logic implementations, types and interrelationships of system
components, logic partitioning/integration choices, ctc., claimed subject mattcr may be practiced
without such specific details. T other jnstances, some material such as, for example, control
structures and full software mstruction sequences, may not be shown in detail in order not to
shscare the material disclosed herein.

The material disclosed herein may be implemented in hardware, firmware, software, or any
combination thereof, The material disclosed berein mray also be implemented as instructions
stored on a machine-readable mediom, which may be read and executed by one or more
processors. A machine-readable mediom may nclude any medivm and/or mechanism for storing
ot fransmoitting fnformation in a form readable by a machine {c.g., 2 computing device). For
example, a machine-readable medivm may include read only memory {(ROM}); random access
memory {RAM); magnetic disk storage media; optical storage media; flash memory devices;
electrical, optical, acoustical or other forms of propagated signals (e.g., camrier waves, infrared
signals, digital signals, ctc.), and others.

References in the specification to "one implementation”, "an implementation”, "an
example inplementation”, ete., indicate that the tmplementation described may nclude a
particular featare, structure, or characteristic, but every embodiment may not necessarily include
the particular feature, structure, or characteristic. Moreover, such phrases are not necessarily
referring to the same implementation. Further, when a particular feature, structure, or
characteristic is described in connection with an embodiment, it is submitted that it is within the
knowledge of one skilled in the art to effect such feature, structure, or characieristic in
conmection with other implementations whether or not explicitly deseribed herein.

Scalable video coding systems, apparatus, articles, and methods are described below. In
scalable video coding systoms, multi-layvered coding is used to support several kinds of
scalability including spatial scalability, tempoval scalability, quality scalability, bit-depth
scalability and so forth. In accordance with the present disclosure, various inter-layer motion
data inheritance schomes may be used to increase scalable video coding efficiency and/or
fiexibility in scalable video coding systoms. In various implementations inter-layer motion data

mheritance may be employed by one or more of a video codec, a video encoder, a video
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processor, 8 media processor, or the Tike to enable, for example, inter-layer prediction in scalable
video coding.

Systems, apparafus, articles, and methods are described below related to video coding
meluding inter layer motion data mheritance.

As described above, High Efficiency Video Coding (HEVC) is expected to inclode a
Scalable Video Coding (SVC) extension. An HECY SV bit stream may inchude several subset
bit strears representing the source video content at difforent spatial resolations, frame rates,
qualities, bit depths, and so forth. Scalability may then be achieved using a muhti-layer coding
structure that, in general, inchides a base layer (BL) and at least one enbancement layer (EL),
which may permit a picture, or portions of a picture such as a prediction unit (PU), belonging to
an EL to be predicted from lower layer pictures (e.g., a BL picture) or from previously coded
pictures in the same layer. Such techmiques may cope with the heterogeneity of networks and
devices in modern video service environments. For example, a SV bit stream may contain
sgveral subset bit streams that may themselves be decoded such that the sub-streams may
represent the source video content with different resolutions, frame rates, qualities, bit depths,
and so forth, In various network and device scenarios, therefore, different video gualitics may be
achicved based on bandwidth or device constrainis, for example,

As will be deseribed in greater detail below, motion data may be determined at a reference
layer (i.e., a base layer or lower level enhancement layer) of video data via a video coder {e.g.,
an encoder or decoder). Based on, or based in part on, the motion data, motion compensation
may be performed at an enhancement layer (i.e., any enhancement layer at a higher layer than
the reference layer). Thereby, motion compensation at the enhancement layer may be simplified
and computing resources may be saved. In some examples, the motion compensation may be
performed at an encoder and a bit stream may be encoded based in part on the motion
compensation at the enhancement layer. In other examples, the motion compeunsation may be
performed at a decoder and an enhancement layer output frame may be generated based in part
on the motion compensation at the enhancement layer for presentment via a display device, for
example.

As used herein, the term “coder” may refer to an encoder and/or 3 decoder. Similarly, as
used herein, the term “coding” may refer to performing video encoding via an encoder and/or
performing video decoding via a decoder. For example a video encoder and video docoder may
both be examples of coders capable of coding video data. In addition, as used herein, the term
“codec” may refer to any process, program or set of operations, such as, for example, any

combination of seftware, firmware, and/or hardware, that may implement an encoder and/or a
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decoder. Further, as used herein, the phrase “motion data” may refer to any type of data
associated with inter prediction including, but not Himited (o, one or more motion veclors,
reference indices, and/or inter directions.

FIG. 1 illustrates an example scalable video coding (SVC) coding system 100,
arranged in accordance with at least some implementations of the present disclosore. In general,
system 1{H} may provide a computer imaplemented method for performing scalablie video
coding. In various implementations, system 100 may undertake video compression and
decompression and/or implement video codecs according 1o one or more standards or
specifications, such as, for example, the High Efficiency Video Coding (HEVC) standard
(see ISO/IEC JTC/SC29/WG 1T and ITU-T SG16 WP3, “High efficiency video coding
(HEVC) text specification draft 87 (JCTVC-F1003_d7), July 2012) and any Scalable Video
Coding (SVC) extension of thereof. Although system 100 and/or other systems, schemes
or processes may be described hercin in the context of an SV extension of the HEVC
standard, the present disclosure is not Hmited to any particular video encoding standard or
specification or extensions thereof.

The HEVC standard specifies a Largest Coding Unit (LCU} for a picture that may then be
partitioned into Coding Units (CUs) that take the form of rectangular blocks having variable
stzes. Within cach L.CU, a quad-tree based splitting scheme may specify the CU partition patiern.
HECY also defines Prediction Units (PUs) and Transform Units (TUs) that may specify how a
given CU is to be partitioned for prediction and transform purposes, respectively. A CU may
generally include one luma Coding Block {CB) and two chroma CBs together with associated
syntax, and a PU may be further divided into Prediction Blocks (PBs) ranging in sive from
64x64 samples down to 4x4 samples. As used herein, the term “block” may refer to any partition
or sub-partition of g video picture. For example, a block may refertoa PU, a PB,a TU, a CU, or
a CB, or the like.

As illastrated, system 100 may inclade an encoder subsystemn 101 that may have multiple
video encoders mchiding a Layer O or base layer (BL) encoder 102, a Layer T or first
enhancement layer (EL) encoder 104, and a Layer 2 or second EL encoder 106, System 130 may
also nclade corresponding video decoders of a decoder subsystern 103 including a Layer 0 (BL)
decoder 108, a Layer | (EL) decoder 110, and a Layer 2 (EL) decoder 112, In general, the BL
may be HEVC compatible coded. When coding an EL with a layer identification (1D) equal to N,
for exanple, SV coding schemes provide all coding layers having a layer 11D less than N for use

n inter-layer prediction schemes so that a picture belonging to a particular EL may be predicted
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from lower layer pictures {¢.g., i 4 BL or one or more lower layer ELs) or from previously
coded pictures in the same EL.

In accordance with the present disclosure, as will be explained tn greater detail below,
gither or both of EL encoders 104 and 106 may use motion data such as, but not mited 1o, one
or more motion vectors, reference indices, and/or inter directions obtained from ¢ither encoder
102 or 104 to perform motion compensation. For example, in some implemeniations, encoder
104 may perform motion compensation using, at least in part, motion data 114 obtained from
encoder 102, In addition, in some implementations, encoder 166 may perform motion
compensation using, at least in part, motion data 114 and/or motion data 118 obtained,
respectively, from encoder 102 and/or encoder 104,

As used berein the term “inter-layer prediction” refers to performing motion corapensation
while andertaking inter prediction for a portion of an EL block, such as a Prediction Unit (PU),
using, at least in part, motion data associated with one or more corresponding blocks of a lower
layer picture {e.g., one or more PUs of 2 BL or a lower BL layer pictire). The use of inherited
motion data in EL mnter prediction may improve the compression etficiency and coding
flexability of an SV system, such as system 100, by permiiting a coding system to reuse motion
data in lico of providing separate motion data for various EL blocks. In various implementations
in accordance with the prosent disclosure, inter-layer prediction may be applied o any
combination of temporal, spatial, bit depth, and/or guality scalable video coding applications.

As discussed, an EL may use inherited motion data {o perform motion compensation. Also
as discussed, the motion data may be received at the EL from a BL or a lower level EL {or both).
As used herein the term “reference layer” (RL) refers to cither a BL or an EL that may provide
the motion data to the EL receiving and using the motion data to perform motion compensation.
In general, the EL receiving and using the motion data to perform motion compensation may be
considered a “target EL or simply an EL.

Employing any one or more of encoders 102, 104 and 106, encoder subsystem 101 may
provide separate bit streams to an entropy encoder 124, Entropy encoder 124 may then provide a
compressed bit stream 126, inchuding multiple layers of scalable video content, to an entropy
decoder 128 of decoder subsystem 103, fn accordance with the present disclosure, as will also be
explained in greater detail below, either or both of EL decoders 110 and 112 may use motion
data obtained from cither decoder 108 or 110 to perform inter prediction when decoding video
data. For exaraple, in some implementations, decoder 110 may perform motion conpensation

using motion data 130 obtained from decoder 108. In addition, in some implementations,
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decoder 112 may perform motion compensation using motion data 130 and/or motion data 132
obtained, respectively, from either or both of decoder 108 and/or decoder 114

White FI1G. 1 illustrates system 100 as cmploying three layers of scalable video content
and corresponding sets of three encoders in subsystem 101 and three decoders in subsystem 103,
any number of scalable video coding lavers and corresponding encoders and decoders may be
utilized in accordance with the present disclosure. Further, the present disclosure is not limited to
the particular components iHustrated 1o FIG. 1 and/or 1o the manner in which the various
components of system 100 are arranged.

Further, it may be recognized that encoder subsystem 101 may be associated with and/or
provided by a content provider system including, for example, a video content server system,
and that bit stream 126 may be transmitted or conveyed fo decoder subsystem 103 by various
communications componenis and/or systems such as transceivers, antennae, network systems
and the like not depicted in FIG. 1. It may also be recognized that decoder subsystem 103 may
be associated with 2 client system such as a computing device (¢.g., a desktop computer, laptop
computer, tablet computer, mobile phone or the like) that receives bit stream 126 via various
communications components and/or systems such as transceivers, antennae, network systems
and the like not depicted in FIG. 1. Therefore, in various implomentations, encoder subsystem
101 and decoder subsystem 103 may be implemented cither together or fndependent of one
another. Further, while systems, apparatus and methods deseribed hevein may refer to
performing inter-layer prediction for a block such as a PU of an EL pictuare, the present
disclosure 1s not limited in this regard and inter-layer prediction may be performed for any
partition of an EL picture including, for example, for a PB sub-partition of a PU or any other
block as discussed herein.

FiG. 2 illusirates an cxample SYC encoding system 200, amranged in accordance with at
least some tmplementations of the present disclosure. As shown, system 200 may include g BL
encoder 202 and an EL encoder 204 that may correspond, in an example, to encoder 102 and
encoder 14, respectively, of system 100, While system 200 may inclade only two encoders 202
and 204 corresponding to two SV coding layers, such as, for example, a base layer encoder and
an enhancement layer encoder, any number of 3VC coding layers and corresponding encoders
may beutilized in accordance with the present disclosure in addition to those depicted in FIG. 2.
For example, additional encoders corresponding to additional enhancement layers may be
ncluded i system 200 and may inferact with encoder 202 1n a siroilar manner 1o that to be
described below with respect to encoder 204, For example, although described with respect to

BL encoder 202 and EL encoder 204 for the sake of elarity of presentation, system 204 may
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melade any reference layer encoder and enhancement layer encoder associated with a reference
layer and enhancement layer as discussed herein. In general, a reference layer encoder may be an
encoder for a base layer (as shown) or for any enhancement layer at a lower lovel thao the
enhancement layer associated with EL encoder 204.

As shown, BL encoder 202 may receive BL toput frame 208 and EL encoder 204 may
reccive EL input frame 206. In general, input frame 208 may be associated with a BL of video
data 250 and EL joput frame 206 may be associated with an EL of the video data (suchasa
target EL}. In other examples, video data 250 may mclude a reference layer and an enhancement
layer as discussed.

When cmploying system 200 to undertake SVC coding, at least some blocks of EL input
frame 206 may be predicted by EL encoder 204 from one or more blocks of BL input frame 208
as processed by BL encoder 202 or from other pictures in the same enhancement layer that were
previously encoded by EL encoder 204, As will be described in greater detail below, when
undertaking infer-layer prediction operations using system 200 one or more blocks of EL input
frame 206 may be motion compensated using, at least in part, motion data 210 inherited from
and provided by BL encoder 202, In various examples, motion data 210 may inclade one or
more motion vectors, reference indices, and/or inter directions or the Hke. Further, the use of
inherited motion data to perform EL motion compensation as described herein may be applied at
a slice, picture, or layer level.

Motion data 210 may be determined based on the processing of BL mput frame 208 using
a coding loop that may inchide a transform and quantization module 212, an nverse transform
and quantization moduale 214, an in-loop filtering module 216, aveference buffer 215, a motion
compensation module 220, or a motion estimation module 222, or the like, As shown in FIG. 2,
motion data 210 may be obiained from motion estimation modole 222, Tn some examples, BL
encoder 202 may also imclude an intra prediction module 224, The functionality of modules 212,
214,216, 218, 220 and 224 are well recognized in the art and will not be deseribed i any greater
detail herein.

As shown, at EL encoder 204, motion data 210 provided by BL encoder 202 may be
received at a motion compensation module 226 and may be used, at least in part, to perform
motion compensation for blocks of EL input frame 206 using a coding loop that may include a
transform and quantization module 228, an inverse transform and inverse quantization module
234, areference buffer 234, or a motion conpensation moduie 226, or the like. EL encoder 204
may also inchude an ntra prediction module 238, The functionality of modules 228, 230, 233,

and 234 are well recognized i the art and will not be described in any greater detail herein, As
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shown, in accordance with the present disclosure, EL encoder 204 may use motion data 210 to
perform motion compensation for blocks of EL input frame 206. For example, EL encoder 204
may use motion data 210 rather than employing motion cstimation module 236 to perform
motion compensation for blocks of EL input frame 206, For example, EL encoder 204 may
perform motion compensation at motion compensation module 226 for a block of an
enhancement layer of video data 250 based at least in part on motion data 218, As will be
appreciated, the motion compensation may be performed any vumber of blocks of an number of
EL mput frames (such as EL mput frame 206).

In various implementations cither or both of BL enceder 202 and EL encoder 204 may
provide compressed coefficients corresponding to coded residuals of at least some of BL input
frame 208 and of at least some of EL wput frarae 206, respectively, to an entropy encoder
modude 240, Entropy encoder module 240 may perform lossless compression {e.g., via Context-
adaptive binary arithmetic coding (CABAQ)) of the residuals and provide a multiplexed SV bit
stream 242 including the encoded residuals as output trom system 200. Further, as will be
described in greater detail below, bit stream 242 may mnclode an indicator, such as a flag, that
specifies whether or not to use inherited motion data to perform motion compensation for a
given EL block. As will be described in greater detail below, depending on the value of such an
ndicator, a decoding systom may or may not perform inter-layer prediction using inherited
motion data as described herein, Further, and as will also be described in greater detail below, bit
stream 242 may mehide a scaling factor associated with a spatial scalability between the base
layer {c.g., reference layer) and the enbancement layer. Depending on the value of such a scaling
factor, a decoding system may scale motion data (e.g., motion vectors or the hike) to compensate
for the spatial scalability.

As discussed, motion data 210 associated with a reference layer {in the iilustrated example,
a base layer} of video data 250 may be determined and motion compensation for @ block of an
enhancement layer of video data 250 may be performed based at least in part on motion data
210, As is discussed further herein, in some examples, in order to determine motion data 210, a
collocated block of the reference layer associated with the block of the enhancement layer may
be determined. In some examples, a spatial scalability between the reference layer and the
enhancement layer is enabled and the enbancement layer picture size may be greater than the
reference layer picture size such that determining the collocated block may inclade using at least
one of a top-left location, a center location, or a bottom right location of the block of the
enhancement layer to determine the collocated block. Further, prior to performing the motion

compensation, motion data 210 may be scaled by applying a scaling factor to one or more
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motion vectors of motion data 210, The scaling factor may be pre-defined or adaptive, as is
discussed further herein. Further, as shown, bit stream 242 may be encoded based at least in part
on the performed motion compensation.

FIG. 3 illustrates an example S3VC decoding system 300, arranged in accordance with at
least some implementations of the present disclosure. System 300 includes a BL decoder 302
and a target EL decoder 304 that may correspond, for example, o decoder 10¥ and decoder 110,
respectively, of systeme 100, While systers 300 includes only two decoders 302 and 304
corresponding to two SVC coding layers, any number of SVC coding layers and corresponding
decoders may be utilized in accordance with the present disclosure in addition to those depicted
in F1G. 3. For example, additional decoders corresponding to additional enhancement layers may
be inchuded in systom 300 and may interact with the BL decoder 307 in 2 stroilar manner 1o that
to be described below with respect to EL decoder 304, For example, although described with
respect to BE decoder 302 and EL decoder 304 for the sake of clarity of presentation, system 300
may nclude any reference layer decoder and enhancement layer decoder associated with a
reference layer and enhancement layer as discussed heremn. In general, a reference layer decoder
may be a decoder for a base layer (as shown) or for any enhancement layer at a lower level than
the cnhancement layer assoctated with EL decoder 304,

When comploying systom 300 to undertake SVC coding, various blocks in EL output frame
336 may be inter predicted by EL decoder 304 from blocks of BE output frame 308 as processed
by BL decoder 302 or from other pictares in the same EL that were previously decoded by EL
decoder 304. As will be described o greater detail below, such inter prediction of blocks in EL
output frame 306 may employ motion data 310 provided by BL decoder 302, Motion data 310
may be obtained from an inter prediction module 316 (having, ¢.g., a motion estimation module)
of BL decoder 302, BL decoder 302 may also include an inverse transform and quantization
module 314, an intra prediction module 312, and/or an in-loop filtering module 318,

As will be described in greater detail below, motion data 310 may be provided to an inter
prediction module 324 of EL decoder 304, EL decoder 304 may also include an inverse
fransform and quantization moduie 322, an intra prediction moduic 320, and an in-loop filtering
module 326. When operated to undertake inter-layer prediction, EL decoder 304 may employ
nter prediction module 324 (having, e.g2., 8 motion compensation modale) and inherited motion
data 310 to reconstruct pixel data for various blocks of EL ouiput frame 306. Further, EL
decoder 304 may do so based on the value of an indicator provided in bit stream 301 where bt
stream 301 may correspond to bit stream 126 of FIG. 1, bit stream 242 of FIG. 2, or the like. For

example, bit stream 201 may include an indicator (e.g., a bit stream flag) specifying whether to
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perform the motion compensation or not. The bit stream may be accessed to determine the
indicator and, if the indicator specifics that motion compensation is to be performed, nter
prediction raodule 324 may perform motion compensation for a block of an enhancement layer
of the video data based at least in part on motion data 310,

As discussed, motion data 310 associated with a reference layer (in the iflustrated example,
a basc layery of video data (i.e., video data associated with bit stream 301) may be determined
and motion compensation for a biock of an enhancoment laver of the video data may be
performed based at least in part on motion data 310, Ag is discussed further herein, in some
gxamples, in order to determing motion data 310, a collocated block of the reference laver
associaied with the block of the enhancement layer may be determined. In some cxamplics, a
spatial scalability between the reference fayer and the cobancement layer is crabled and the
enhancement layer picture size may be greater than the reference layer picture size such that
determining the collocated block may include using at least one of a top-left location, a center
location, or a bottors right Jocation of the block of the enhancement layer to determine the
collecated block. Farther, prier to performing the motion compensation, motion data 310 may be
scaled by applying a scaling factor {0 one or more motion vectors of motion data 310. The
scaling factor may be pre-defined or adaptive, as is discussed further herein. In some examples,
the scaling factor may be included in bit stream 301, 1o other exampies, the scaling factor may

¢ determined by system 300, Further, as shown, EL output frame 306 may be generated based
at least in part on the motion compensation.

Yarious components of the systoms described herein may be tmplemented in
software, firmware, and/or hardware and/or any combination thereof. For example, various
components of system 300 may be provided, at least in part, by hardware of a computing
Systen-on-a-Chip (SoC) such as may be found in 3 computing system such as, for
example, a smart phone. Those skilled in the art may recognize that sysierns described herein
may include additional components that have not been depicted i the corresponding figures. For
example, systems 100, 200 and 300 may include additional components such as bit stream
mutftiplexer or de-multiplexer modules and the like that have not been depicted in FIGS. 1, 2 and
3 in the interest of clarity.

FIG. 11 is a flow chart illostrating an example video coding process 1104, arranged in
accordance with at least some implementations of the present disclosure. in the illustrated
implementation, process 100 may include one or rore oporations, functions or actions as
illustrated by one or more of blocks 1102 and/or 1104, By way of non-limiting example, process

1100 will be described herein with reference to example video coding system 200 or video
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coding system 200. Although process 1106, as illastrated, 15 divected to encoding, the concepts
and/or operations described may be applied in the same or similar manner to coding in general,
including in decoding.

Process 1100 may be utilized as a computer-implemented method for performing scalable
video coding. Process 1100 may begin at operation 1102, “DETERMINE MOTION DATA
ASSOCIATED WITH A REFERENCE LAYER OF VIDEO DATA”, where motion data
associated with a reference layer of video data may be determined. For example, motion data
2190 may be determined at BL encoder 202 or motion data 310 may be determined a BL decoder
302. As discossed, the motion data may include, for example, one or more motion vectors,
reference indices, and/or inter directions. Alse as discussed, the reference layer may be a base
laver or an enbancerent layer that is at a lower level than the target enhancement layer (i.¢., the
enhancement layer to which the motion data will be transferred).

Processing may continue from operation 1102 to operation 1104, “PERFORM MOTION
COMPENSATION FOR A BLOCK OF AN ENHANCEMENT LAYER OF THE VIDEO
DATA BASED AT LEAST IN PART ON THE MOTION DATA”, where motion compensation
for a block of an enhancement layer of the video data may be performed based at least in part on
the motion data. For example, EL encoder 204 may perform motion compensation based at fcast
in part on motion data 210 or EL decoder 304 may perform motion compensation based at least
in part on motion data 310, As is discussed firther herein, a collocated block of the reference
layer may be determined such that the collocated block is associated with the block of the
enhancement layer, As is also discussed further herein, a scaling factor may be applied to the
motion data prior to performing the motion compensation.

In general, process 1100 may be repeated any number of times either serially or in parallel
for any number of blocks of the enhancement layer and/or for any number of frames of data, or
the fike. The resultant motion compensation may be used to encode a bitstream or generaie an
enhancement layer frame or frames for presentment via a display device, for example. Some
additional and/or alternative details related to process 1100 may be illustrated in one or more
cxamples of implementations discussed herein and, in particular, with respect to FIG.12 below.

FIG. 4 illustrates a flow diagram illustrating an example process 400, arranged in
accordance with at least some implementations of the present disclosure. Process 400 may
include one or more operations, functions or actions as illusirated by one or more of blocks 401,
402, 404, 4006, 408, and 410 of FIG. 4. Process 400 may form at least part of a scalable video
coding process. By way of non-limiting example, process 400 may form at least part of 2

scalable video decoding process for one or more EL layer blocks as undertaken by decoder
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system 300 of FIG. 3 although process 400 or portions thereof may be undertaken to form at
teast part of a scalable video encoding process as discussed herein,

Further, process 400 will be described herein inreference to coding an EL PU using the
scalable video coding system 500 of FIG. S, FIG. 5§ is an illustrative diagram of an example
systemn 500, arranged in accordance with at least some implementations of the present disclosure.
As shown in FIG. 5, system 500 may inchude processor 502, SVC cedec meodule 506, and
memory 508, Processor 502 may instantiate SVC codec maodule 506 to provide for inter-layer
prediction in accordance with the present disclosure. In the example of system 500, memory 508
may store video content including at least some of BL output frame 308 and/or at least some of
EL output frame 306, as well as other items such as motion data (including motion veciors,
reference indices, and/or inter directions) as will be explained in greater detatl below. SVC codec
modale SO6 may be provided by any combination of software, firmware, and/or hardware. As is
discussed further herein, 1o some examples SV codec module 506 or, more generally, a logic
maodule, may include an inter-layer motion data inheritance module, which may be configured to
determine motion data associated with a reference layer of video data and perform motion
compensation for a block of an enhancement layer of the video data based at least in part on the
motion data, for example. Memory 508 may be any type of memory such as volatile memory
(e.g., Static Random Access Memory (SRAM), Dynamic Random Access Memory (DRAM,
ete.) or non-velatile memory {e.g., tlash memory, cte.), and so forth. In a non-Hmiting example,
memory 508 may be implemented by cache memory.

Returning to discussion of FIG. 4, process 400 may begin at decision block 461, “Perform
mier-layer prediction for EL block?”, where a determination may be made regarding whether
nter-layer prediction should be performed for a current EL block. If inter-layer prediction is to
be performed then process 400 may continue at block 402, if], however, inter-layer prediction is
not 10 be performed, then process 400 may end. [o some examples, such as decoder
implementations, determining whether inter-layer prediction is to be performed may nchude
accessing a bit stream to determine an indicator {e.g., a bit stream flag) such that the indicator
specifies whether to perform the motion compensation.

Process 400 may continue at block 402, “Determine collocated Base Layer (BL) block(s)
corresponding to EL block”, where, for a current EL block, one or more collocated blocks of a
BL corresponding to the EL block may be determined. For example, FIG. 6 is an illustrative
diagram of an example coding scheme, arranged in accordance with at east some
implementations of the present disclosure. FIG. 6 illastrates a current block (in this example a

PUY 602 of EL output frame 306 where PU 602 corresponds spatially to more than one
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collocated block of BL output frame 308, [n this example, PU 602 corresponds to four collocated
blocks 604 of BL outpat frame 308. However, in various implementations, depending on the
spatial scaling between an EL and a BL or lower [evel EL, any number of BL or lower level EL
blocks may be collocated with respect to a particular EL PUL In other implementations, only a
portion of a BL or lower level EL block may be collocated with an EL PU. As used herein, the
term “collocated” refers to the spatial correlation between one or more blocks of an EL and a
block of an EL layer and should be considered synonymous with the ferm “co-located”.

Further, in some scalable coding implementations where spatial sealing is not applied
between the EL and lower EL or BL layers there may be a one-to-one correspondence spatially
between blocks in an EL and blocks in a lower EL or in a BL. With respect to the cxamplc of
FIG. 6, deternining collocated blocks at block 402 may involve marking or otherwise labeling
blocks 604 as being collocated with respect to the curvent PU 602,

In various implementations, where spatial scaling is apphicd so that the spatial ratio
between an EL and a BL is greater than one, ditferent locations of an EL block may be used te
derive the collocated BL blocks. For instance, in various examples, a left-top location, a center
location, or a right-bottom location of PU 602 may be used to determine collocated blocks 634 1n
BL output frame 308. In some cxampics, 3 spatial scalability between the reference layer and the
enhancement layer may be crabled and enhancement layer picture size of the enhancement layer
may be greater than a reference layer picture size of the reference layer. In such examples,
determining the collocated block may include using one of a top-left location, a center location,
or a bottom right location of the block of the enhancement layer to determine the collocated
block of the reference layer.

Process 400 may continue at block 404, “Access motion data of collocated BL block(s)”,
where motion data corresponding to the coliocated block(s) may be accessed. For instance,
referring to FIGS. 5 and 6, block 404 may invoelve SVC codec module 506 using processor 502
o obtain, from memory 308, motion data corresponding to one or more of collocated blocks 604,
For instance, memory 508 may act as a frame buffer for temporarily storing video content such
as the portions of BL. output frame 308 as well as motion data associated with blocks 604.

In various examples, the motion data accessed or inherited at block 404 may mnclude any
combination of motion vectors, reference indices, and/or inter directions. In some examples all
of the motion vectors, reference indices, and inter directions of the collocated BL blocks may be
accessed or inherited; i other examples only the motion vectors of the BL blocks may be
mherited; m yet other examples only reference indices and mter directions of the BL blocks may

be inherited to the EL block; and so forth.
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In some implementation collocated BL blocks may inchude all inter coded blocks. In other
implementations, collocated BL blocks may inchude hybrid coded blocks such that some portions
of the collocated BL. blocks are inter coded, while other portions are intra coded. In such
implementations, block 404 may mvolve specifying motion data for the intra coded portions of
collocated BL blocks. For instance, intra coded portions of collocated BL blocks may be
associated with motion data of neighboring inter coded portions such as left, top, top-right
spatially neighboring portions or temporally coliocated blocks. In other implementations, intra
coded portions of collocated BL blocks may be associated with a motion vector equal to (6, 0), 2
reference index equal to 0, and/or an inter direction (oni-prediction or bi-prediction) equal to a
shice type, or the like.

In some exanples where collocated Bl blocks are hybrid coded such that some portions of
the collocated BL blocks are mter coded, while other portions are intra coded, block 404 may
involve specifying compensated pixels for the intra coded portions of collocated BL blocks. For
instance, infra coded portions of cellocated BL blocks may be filled with reconstructed pixels of
the mter-layer collocated blocks. And in the case of spatial scalability, the reconstructed pixels of
the mter-layer blocks may be upsampled.

In various implementations, the motion data accessed or inherited at block 404 may be
inherited with various granularities. For example, for a 16x16 PU, motion vectors may be
inherited with granularities of 4x4, 8x&, or 16x16; while for an 8x16 PU, motion vectors may be
inherited with granularities of 4x4, or 8x8; and so forth.

Process 400 may continue at decision block 406, “Scale motion data?”, where a
determination may be made whether to scale the motion data accessed at block 404, I the
determination is positive then process 400 may proceed to block 408, “Apply scaling factor to
motion data”, where a scaling facior may be applied to the motion data. For instance, when
spatial scaling applics such that the spatial vatio between the EL and BL is greater than one, one
or more mofion vectors accessed as block 404 may be upsampled at block 408 by applying a
scaling factor that corresponds to the spatial ratio. In varicus implementations, an upsample
scafing factor applied at block 408 may be a fixed scaling factor or may be an adaptive scaling
factor, For a fixed scaling factor, the scaling factor may be pre-defined and used by both an
encoder and a decoder. In implementations with adaptive scaling, the scaling factor may be
trained at the encoder side and then communicated to a decoder in 8 bit stream. For example,
referring to FIG. 1, encoder subsystem 101 may use bit stream 126 to communicate an adaptive
scaling factor to decoder subsystem 103, A decoder may access the bit stream associated with

the video data to determine the sealing factor, for example.
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Process 400 may then conclude at block 410, “Perform motion compensation for EL block
using, at least in part, the motion data”, where motion compensation for the EL block may be
performed using, at least in part, the motion data accessed at bleck 404 and, if need be,
apsampled or scaled at block 408, In various implementations, block 410 may, for example,
imvolve using a wmotion vector inherited from a collocated BL block to motion compensate the
EL block. For example, motion compensation for a block of an enhancement layer of video data
may be performed based at least in part on the motion data. In general, the motion data may
include a motion vector, a reference index, or an inter divection, or the like.

As discussed, in varigus implementations, when reference pictures of the collocated BL
block{s}) arc different from the reference pictures of the EL block, the motion vectors of
collocated BL blocks accessed at block 404 may be additionally scaled 1o align with the
reference pictures of the EL block(s). For example, fixed or adaptive scaling factors may be
applied. For fixed scaling factors, this additional scaling factor may be pre-defined and used by
both an enceder and a decoder. For adaptive scaling factors, the additional scaling factor may be
trained at the encoder side and sent to decoder in a bit stream.

As discussed, in varigus implementations, portions of process 400, such as the
determination of whether to perform inter-layer prediction at block 401, may be undertaken in
response to an indication provided to a decoder fu, for instance, a bit stream. For example, FIG. 7
15 an illustrative diagram of an example bit stream 700, such as bit streams 126, 242, or 301,
arranged in accordance with at least some implementations of the present disclosure. As shown
in FIG. 7, bit stream 700 may include a header portion 702 and 3 data portion 704, Header
portion 702 may inclode one or more indicators 706. For example, indicators 706 may include an
indicator or flag 708 whose value specifies whether or not to perform inter-layer prediction using
inherited motion data, as described herein, for a current block of an EL. In addition, bit stream
700 may include other information such as one or more adaptive scaling factor(s) 710 as
described above.

FIG. B8 ilhustrates a flow diagram of an example process 800, arranged in accordance with
at least some implementations of the present disclosure. Process 800 may include one or more
operations, functions or actions as illustrated by one or more of blocks 802, 504, 806, 808, 814},
812, 814, and 816 of FIG. 8. By way of non-himiting example, process 800 may form at least
part of a scalable video coding process for a portion of an EL layer (e.g., a PU in this
impicmentation) as undertaken by decoder systom 300, Further, process 800 will also be

described herein in reference to decoding an EL PU, although process 800 may be applied to any
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block as discussed herein, using the scalable video coding system 506 of FIG. 5 where SVC
codec modile 506 may instantiate decoder system 300, and to example bit stream 700 of FIG. 7.

Process 800 may begin at decision block 802, “Skip mode?”, where a determination may
be made as to whether to undertake skip mode for a current EL PU being decoded in which the
current PU would be decoded based on one or more previously decoded PUs. In various
implementations, SV codec 506 may undertake block 802 in response o the value of an
indicator received in header portion 702 of bit stream 700, For example, if the indicator has a
first value {e.g., one) then SVC codec 506 may determine to undertake skip mode for the current
PU. If, on the other hand, the ndicator has a second vahie (e.g., zero) then SVC codec 506 may
determine to not undeortake skip mode for the current PU.

If block 802 results in a negative determination then process 800 may proceed to decision
block 804 “Inter/Intra” where a determination may be made regarding whether to perform intra
or inter coding for the PUL I intra prediction is chosen then process 800 may proceed to block
806, “Perform conventional intra prediction”, where intra prediction may be performed using
known Intra prediction techniques. I inter prediction is chosen, then process 800 may proceed to
decision block 808, “IL. MDH Flag = trug?”, where a determination may be made as to whether
to perform inter prediction using conventional techniques or whether inter prediction is fo be
performed using inherited motion data as described hercin, In this example, block 808 may be
undertaken based on the value of an Inter Layer Motion Data Inheritance (LMD indicator
{c.g., flag 708} provided to the decoder in bit stream 700.

If the valuc of the indicator is negative (indicating that inter prediction using inherited
motion data 15 not to be performed) then process 800 may proceed to block 810, “Perform
conventional inter prediction”, where inter prediction may be performed using conventional inter
prediction techniques. 1f, on the other hand, the valuc of the indicator is positive (c.g., the
UMD flag has a value of truc) then process 800 may proceed to block 812, “Perform inter-
layer prediction using inherited motion data”, where inter prediction may be performed using
inherited motion data as described herein. Process 800 may then continue at block 814, “Perform
residual decoding”, where residual decoding may be undertaken using known residual decoding
techniques and the resuits of either block 810, 812 or 806. Finally, process 800 may end at block
816, “Reconstract pixel in PU”, where known technigues may be used to reconstruct pixel
value(s) for the PU.

White process 800 is described herein as a decoding process for an EL PU, the presemt
disclosure 1s not limited to the performance of mter-layer prediction using inherited motion data

at the PU level. Thus, in various implementations, process 300 may also be applied to a CU or to
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a TU or any block as discussed herien. Further, as noted previously, all inter-layer prediction
using inherited motion data processes described herein including process 800 may be applied in
the context of any combination of temporal, spatial, and/or quality scalable video coding.

FIG. 12 is an iHustrative diagram of example video coding system 100 and video coding
process 1200 in operation, arranged in accordance with at least some implementations of the
present disclosure. In the llustrated implementation, process 1200 may include one or more
operations, functions or actions as illastrated by one or more of actions 1201, 1202, 1203, 1204,
1205, 1206, 1207, 1208, 1209, 1210, 1211, 1212, 1213, and/or 1214, By way of non-limiting
gxample, process 1200 will be described herein with reference to example video coding system
100 of FIG. 1.

In the Ulustrated implementation, videe coding system 100 may inchude logic modules
1220, the ike, and/or combinations thereof. For example, logic modules 1220, may include
encoder 1230 (which may correspond to encoders 101 or 200, for examplc), which may include
inter-laver motion data inheritance module 1250 and decoder 1240, which may joclude intor-
layer motion data inheritance module 1260, Although video coding system 100, as shown in
FIG. 12, may inclade one particular set of blocks or actions associated with particular modules,
these blocks or actions may be associated with differcnt modules than the particular module
ilustrated bere. Although process 1200, as illustrated, is directed to encoding and decoding, the
concepts and/or operations described may be applied to encoding and/or decoding separately,
and, more generally, to video coding.

Process 1200 may begin at block 1201, “Determine Motion Data Associated with
Reference Layer”, where motion data associated with a reference layer of video data may be
determined. For example, motion data 210 may be determined at BL encoder 202 such that the
motion data may include, for example, one or more motion veciors, reference indices, and/or
nter directions. As discussed, the reference layer may be a base layer or an enhancement layer
that 15 at a lower level than the target enhancement layer (i.¢., the enhancement layer to which
the motion data will be transferred).

Process 1200 may continge from block 1201 to block 1202, “Determine Collocated Block
of Reference Layer Associated with Block of Enhancement Laver”, where a collocated block of
the reference layer associated with a {current) block of the enhancement layer may be
determined. In some examples, a spatial scalability between the reference layer and the
enhancement layer may be enabled and an enhancement layer picture size of the enbhancement
layer may be greater than a refevence layer picture size of the reference laver and determining the

collocated block may tnclude using at least one of a top-left location, a center location, or a
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bottom right location of the block of the enhancement layer to determine the coliocated block. In
various examples, the collocated block may inchide at least one of an inter coded block or a
hybrid block. Basced on the collocated block, motion data associated with the collocated block
may be determined or accessed as discussed herein.

Process 1200 may continge from block 1202 to block 1203, “Apply Scaling Factor to
Motion Data”, where a scaling factor may be applied to the motion data. For example, the
motion data may inchude at least one motion vector and the applying the scaling factor may
melade applying the scaling factor to the motion vector. For example, the motion vector may be
associated with the collocated block. In various examples, the scaling factor may mchide 8 pre-
defined scaling factor or an adaptive scaling factor or the like.

As discussed, in some cxamples (e.g., where no spatial scalability applies between the
reference layer and the enhancement layer), process 1200 may skip block 1203, In any event,
process 1200 may continue at block 1204, “Perform Motion Compensation”, where motion
compensation for 2 block of an enbancement layer of the video data may be performed based at
least in part on the motion data. For example, EL encoder 204 may perform motion
compensation based at least in part on moetion data 210

Process 1200 may continue from block 1204 to block 12035, “Encode Bit Stream”, where
hit stream may be encoded based at least o part on the motion compensation. In some examples,
the bit stream may be encoded with residual coding.

Process 1200 may continuge from block 1205 to block 1206, “Transfer Bit Stream”, where
the encoded bit stream may be transferred. As shown the encoded bitsircam may be transferred
to a decoder 1240, As discussed, encoder 1230 may be associated with and/or provided by a
content provider system and decoder 1240 may be associated with a client system. Therefore, in
various implementations, encoder 1230 and decoder 1240 may be implemented substantially
independent of one another. To various cxamples, the bit stream may be transterred via the
Internet, via a memory device, or the like. As will be appreciated, in some implementations, the
bit stream may be transferred to multiple devices either serially or in parallel.

Process 1200 may continue from block 1206 or begin at block 1207, “Access Bit Stream to
Determine Indicator Specifying whether or not to Perform Motion Compensation”, where a bit
stream associated with video data may be accessed to determine an indicator that may specify
whether to perform the motion compensation. The indicator may be accessed by decoder 300, for
exanple. In some examples, the indicator may tuchude a bit stream flag. As discussed above, if

mter-layer prediction is not 10 be performed, then process 1200 may skip to block 1213,
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If inter-layer prediction is to be performed, process 1200 may continue at block 1208 (if
spatial scalability is enabled and a scaling factor has been provided via the bit stream), “Access

Bit Stream to Determine Scaling Factor”, where a bit stream associated with the video data may

B

be accessed to determine a scaling factor. As discussed, n some examples, a scaling factor may
be encoded in a bit stream for decoding. For example, bit stream 700 may tnchude one or more
adaptive scaling factor(s} 710. If spatial scalability is cnabled and a scaling factor has not been
provided via the bit strean, a scaling factor may be determined as discussed herein at block
1211, In other examples, spatial scalability may not be enabled and no scaling factor may be
needed (either via the bit stream or by determination at decoder 12400,

Process 1200 may contimue at block 1209, “Determine Motion Data Associated with
Reference Layer”, where motion data associated with a reference layer of video data may be
determined. For example, motion data 310 may be determined a BL decoder 302, As discussed,
the motion data may inchude, for example, one or more motion veciors, reference indices, and/or
inter directions. In general, the reference layer may be a base layer or an enhancement fayer that
1s at a lower level than the target enhancement layer (i.¢., the enhancement layer to which the
motion data will be transferred),

Process 1200 may continue from block 1209 to block 1210, “Determine Collocated Block
of Reference Layer Associated with Block of Enhancement Layer”, where a collocated block of
the reference layer associated with a {(current) block of the enhancement layver may be
determined. As discussed, in some examples, a spatial scalability between the reference layer
and the enhancement layer may be enabled and an enhancement layer picture size of the
enhancement layer may be greater than a reference layer picture size of the reference layer and
determining the collocated block may inclode using at least one of a top-left location, 8 center
focation, or a bottom right location of the block of the enhancement layer to determine the
collocated block. To various cxamples, the collocated block may include at least one of an inter
coded block or a hybrid block. Based on the collocated block, motion data associated with the
collocated block may be determined or accessed as discussed herein,

Ifno scaling factor is to be applied, process 1200 may skip to block 1212, If a scaling
factor is to be apphied, process 1200 may continue from block 1210 to block 1211, “Apply
Scaling Factor to Motion Data”, where a scaling factor may be applied to the motion data. For
example, the motion data may inciude at least one motion vector and the applying the scaling
factor muay inchade applying the scaling factor to the motion vector. For example, the motion

veetor moay be associated with the collocated block. In various exarples, the scaling factor may
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melade a pre-defined scaling factor implemented via decoder 1240 or an adaptive scaling factor
received via a bit stream.

Process 1200 may continue at block 1212 (from block 1207, 1211, or 1209, for example),
“Perform Motion Cormpensation”, where motion compensation for a block of an enhancement
layer of the video data may be performed based at least in part on the motion data. For example,
EL decoder 304 may perform motion compensation based at least in part on motion data 310,

Process 1200 may continue from block 1212 1o block 1213, “Generate Enhancement Layer
Gutput Frame”, where an enhancement layer output frame associated with the enhancement
layer may be generated based at least in part on the motion compensation. For example, EL
decoder 304 may gencrate EL output frame 306.

Process 1200 may continue from block 1213 to block 1214, “Transter Output Frame for
Presentment”, where the output frame may be transferred for presentment. For example, an
output frame may be presented to a user via g display device.

While implementation of the example processes herein may inclade the undertaking of all
blocks shown in the ovder ilustrated, the present disclosure is not hmited n this regard and, in
varigus examples, implementation of the example processes herein may include the undertaliing
of only a subset of the blocks shown and/or i a different order than illusirated.

In addition, any one or more of the blocks discussed herein may be undertaken in response
o instructions provided by one or more computer program products. Such program products
may inclode signal bearing media providing instructions that, when executed by, for example, 2
processor, may provide the functionality described herein. The computer program products may
be provided in any form of one or more machine-readable media. Thus, for example, a processor
including one or more processor core(s) may undertake one or more of the blocks of the example
processes herein in response to program code and/or instructions or instruction sets conveyed to
the processor by one or more machine-readable media. In goveral, a machine-readable medivm
may convey software n the form of program code and/or nstructions or instruction scts that may
cause any of the devices and/or systems described herein to implement at least portions of video
systems 100, 200, and 300, SVC codec module 506, inter-layer motion data inheriiance module
1250 or 1260, or the hike.

As used in any implementation described herein, the term “medule” refers to any
combination of software logic, firmware logic and/or hardware logic configured (o provide the
functionality described herein. The software may be embodied as a software package, code
and/or imstruction set or instractions, and “hardware”, as used m any implementation described

herein, may include, for example, singly or in any combination, hardwired circuitry,
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programmable circuitry, state machine circuitry, and/or fumware that stores instructions
gxecuted by programmable circuitry. The modules may, collectively or individually, be
embodied as circuitry that forms part of a larger system, for example, an integrated civeuit (1C),
system on-chip (SoC), and so forth.

FIG. 13 is an ilhustrative diagram of an example video coding system 1300, arranged in
accordance with at lcast some tmplementations of the present disclosure. In the illustrated
implementation, video coding system 1300 may include teaging device(s) 1301, a video encoder
1302, an antenna 1303, a video decoder 504, one or more processors 1306, one or more memory
stores 1308, a display 1310, and/or logic modules 1340, Logic modules 1340 may include inter-
layer motion data nheritance module 1260, the like, and/or combinations thereof. Tn some
examples, video cocoder 1302 may imiplement one or more logic modules including an toter-
layer motion data inheritance module such as inter-tayer motion data inheritance module 1240,
for exampie.

As illustrated, antenna 1303, video decoder 1304, processor 1306, memory store 1308,
and/or display 1310 may be capable of communication with one another and/or communication
with portions of logic modudes 1340. Similarly, imaging device(s) 1301 and video encoder 1302
may be capable of communication with one another and/or commumication with portious of logic
modules 1340, Accordingly, video decoder 1304 may include all or portions of logic modules
1340, while video encoder 1302 may include similar logic modules. Although video coding
system 1300, as shown in FIG. 13, may inchude one particelar set of blocks or actions associated
with particular modules, these blocks or actions may be associated with different modules than
the particular module illustrated here.

In some examples, video coding system 1300 may include antenna 1303, video decoder
1304, the like, and/or combinations thercof. Antenma 1303 may be configured to receive an
encoded bitstream of video data. Video decoder 1304 may be conwnunicatively coupled to
antenna 1303 and may be configured to decode the encoded bitstream. Video decoder 1304 may
be configured to determine motion data associated with a reference layer of video data and
perform motion compensation for a block of an enhancement layer of the video data based at
least n part on the motion data, as discussed herein.

In other examples, video coding system 1300 may include display device 1310, one or
more processors 1306, one or more memory stores 1308, inter-layer motion data inheritance
module 1260, the like, and/or conmbinations thereof. Display device 1310 may be configured to
present video data. Processors 1306 may be communicatively coupled to display 1310, Memory

stores 1308 may be commaunicatively counled to the one or more processors 1306, Inter-layer
Y Y y
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motion data inheritance module 1260 of video decoder 1304 (or video encoder 1362 in other
examples) may be commnunicatively coupled to the one or more processors 1306 and may be
configured to determine motion data associated with a reference layer of video data and perform
motion compensation for a block of an enhancement layer of the video data based at least in part
on the motion data, such that the presentment of image data via display device 1310 may be
based at lcast in part on the motion compensation.

In various cmbodiments, infer-layer motion data inheritance module 1260 may be
mplemented in hardware, while software may tmplement other logic modules. For example, in
some embodiments, inter-layer motion data inheritance module 1260 may be implemented by
application-specific integrated circuit {ASIC) logic while other logic modules may be provided
by software instructions exccuted by logic such as processors 1306, However, the present
disclosure 1s not lmited in this regard and inter-layer motion data inheritance moduole 1260
and/or other logic modules may be mplemented by any combination of hardware, firmware
and/ot software. In addition, memory stores 1308 may be any type of memory such as volatile
memory {e.g., Static Random Access Memory (SRAM), Dynamic Random Access Memory
(DRAM), ete.) or non-volatile memory (e.g., flash memory, etc.), and so forth. In 8 non-limiting
example, memory stores 1308 may be implemented by cache memory.

In various examples, inter-fayer raotion data inheritance module 1260 may inchude a
motion estimation module (e.g., motion estimation module 222) of a base layer encoder {¢c.g., BL
encoder 202) and a motion compensation module (e.g., motion compensation module 226) of an
enhancement layer encoder {e.g., EL encoder 204). Further, inter-fayer motion data inheritance
module 1260 may be implemented, at least in part, via hardware. Further, although not shown in
FIG. 13, an inter-layer motion data inheritance module (e.g., inter-layer motion data inheritance
module 1250} implemented via a video encoder {e.g., encoder 1230 or 1302) may inchide a
motion estimation module (e.g., inter prediction module 316 having a motion estimation module)
of a base layer decoder (e.g., BL decoder 302) and a motion compensation module (e.g., inter
prediction module 324 having a motion compensation module) of an enhancement layer decoder
{c.g., EL decoder 304). Further, an imter-layer motion data inheritance module implemenied via a
video encoder may be tmplemented, at least n part, via hardware.

FIG. 9 tllustrates an example system 900, arranged in accordance with at least some
impicmentations of the present disclosure. In various implemeniations, system 900 may be a
media systern although system 900 is not mited to this context. For exampie, system 900 may
be incorporated into a personal computer (PC), laptop computer, altra-laptop computer, tablet,

touch pad, portable computer, handheld computer, palmtop computer, personal digital assistant
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(PDA), cellular telephone, combination celhidar telephone/PDA, television, smart device {(e.g.,
smart phone, smart tablet or smart television), mobile internet device (MID), messaging device,
data conununication device, cameras {¢.g. pound-and-shoot cameras, super-zoom cameras, digital
single-lens reflex (DSLR) cameras), and so forth,

In various mplementations, system 900 includes a platform 902 coupled to a display 920.
Platform 902 may receive content from a content device such as content services device(s) 930
or content delivery device(s) 940 or other similar content sources. A navigation controller 950
melading one or more navigation features may be used to interact with, for example, platform
502 and/or display 928, Each of these components s described in greater detail below.

In various implementations, platform 902 may include any combination of a chipset 9035,
processor 910, mersory 9172, antenna 913, storage 914, graphics subsystem 9135, applications 916
and/or radioc 918, Chipset 905 may provide intercommumication among processor 910, memory
012, storage 914, graphics subsystem 915, applications 916 and/or radio 918. For example,
chipset 905 may include a storage adapter (not depicted) capable of providing
mtercommunication with storage 914,

Processor 910 may be implemented as 8 Complex Instruction Set Computer (CISC) or
Reduced Instruction Set Computer {RISC) processors, x86 instruction set compatible processors,
multi-cotre, or any other microprocessor or central processing unit (CPU). Tn various
mplementations, processor 910 may be dual-core processor(s), dual-core mobile processor(s),
and so forth.

Memory 912 may be implemented as a volatile memory device such as, but not Hmited to,
a Random Access Memory (RAM), Dynamic Random Access Memory (DRAM), or Static RAM
(SRAM).

Storage 914 may be implemented as a non-volatile storage device such as, but not himited
1o, a magunetic disk drive, optical disk drive, tape drive, an tnternal storage device, an attached
storage device, flash memory, battery backed-up SDRAM (synchronous DRAM), and/or a
network aceessible storage device. In various implementations, storage 814 may include
technology to increase the storage performance enhanced protection for valuable digital media
when multiple hard drives are included, for example.

Graphics subsystem 915 may perform processing of images such as still or video for
display. Graphics subsystern 915 may be a graphics processing unit {GPU) or a visual processing
unit (VPU), for example. An analog or digital interface may be used fo comumunicatively couple
graphics subsystem 915 and display 920. For example, the interface may be any of a High-

Definition Multimedia Interface, DisplayPort, wireless HDMI, and/or wireless HD compliant
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technigues. Graphics subsystem 915 may be integrated into processor 9106 or chipset 908, In
some implementations, graphics subsystem 915 may be a stand-alone device commumicatively
coupled to chipset 905,

The graphics and/or video processing technigues deseribed hevein may be implemented in
various hardware architechures. For example, graphics and/or video functionality may be
integrated within a chipset. Alternatively, a discrete graphics and/or video processor may be
used. As still another imoplementation, the graphics and/or video functions may be provided by a
general purpose processor, inchuding a multi-core processor. In a further embodiments, the
functions may be implemented in a consamer electronics device.

Radio 918 may include onge or more radios capable of transmitting and receiving signals
using various suitable wircless communications techriques. Such techuoigues reay nvolve
comnumications across one or more wireless networks. Example wireless networks inclode (but
are not limited to) wireless local arca networks (WLANS), wireless personal arca networks
{WPANs), wircless metropolitan arca network (WMANs), cellular networks, and satellite
networks. [o communicating across such networks, radio 918 may operate in accordance with
one or more applicable standards in any version.

In various implementations, display 920 may include any television type monitor or
display. Display 920 may inchude, for example, a computer display screen, touch screen display,
video monttor, television-like device, and/or & television. Display 920 may be digital and/or
analog. In various implementations, display 920 may be a holographic display. Also, display 920
may be a transparent surface that may receive a visual projection. Such projections may convey
varipus forms of information, images, and/or objects. For example, such projections may be a
visual overlay for a mobile augmented reality (MAR) application. Under the contrel of one or
more software applications 916, platform 902 may display user interface 922 on display 920.

In various implementations, content services deviee(s) %30 may be hosted by any national,
mternational and/or independent service and thus accessible to platform 902 via the Internet, for
example. Content services device(s) 930 may be coupled to platform 902 and/or to display 920,
Platform 902 and/or content services device(sy 930 may be coupled to a network 960 to
communicate {¢.g., send and/or receive) media information to and from network 960, Content

N

delivery device(s) 940 alse may be coupled to platform 902 and/or to display 920.
In various implementations, content services device(s) 930 may include a cable television

hox, persenal computer, network, telephone, Toternet cnabled devices or appliance capable of

delivering digital information and/or content, and any other similar device capable of

anidirectionally or bidirectionally communicating content between content providers and
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platform 902 and/display 920, via network 260 or directly. It will be appreciated that the content
may be commupnicated vmdirectionally and/or bidirectionally to and from any one of the
components in system 900 and a content provider via network 960, Examples of content may
mechude any media mformation including, for example, video, nusic, medical and gaming
information, and so forth.

Conteni services device(s) 930 may receive content such as cable teicvision programming
inchuding media mformation, digial information, and/or other content. Examples of countent
providers may include any cable or satellite television or radio or Internet content providers. The
provided examples are not meant to limit implementations in accordance with the present
disclosure in any way.

In various implementations, platform 902 may receive control signals from navigation
controller 950 having one or more navigation features. The navigation features of controller 950
may be used to interact with user interface 922, for cxample. In various embodiments, navigation
condroller 950 may be a pointing device that may be a computer hardware component
(specitically, a lumman interface device) that allows a user to mput spatial {e.g., continnous and
multi-dimensional) data into a computer. Many systems sach as graphical user interfaces (GUI),
and televisions and monitors allow the user {0 conirol and provide data to the compuier or
television using physical gesiures.

Movements of the navigation features of controller 930 may be replicated on a display
{¢.g., display 920} by movements of a pointer, cursor, focus ring, or other visual indicators
displayed on the display. For example, vader the conirol of software applications 916, the
navigation features located on navigation controller 950 may be mapped to virtual navigation
features displayed on user interface 922, for example. In various embodiments, controller 950
may not be a separate component but may be integrated inio platform 902 and/or display 920.
The present disclosure, however, is not fimitted to the clements or 1o the context shown or
described herein.

In various implementations, drivers (not shown) may inclode technology to enable users to
instantly twrn on and off platform 902 like a television with the touch of a bution afier initial
boot-up, when enabled, for example. Program logic may allow platform 902 to stream content to
media adaptors or other content services device(s) 930 or content delivery device(s) 94( even
when the platform is twrned “off” In addition, chipset 905 may inchide hardware and/or
software support for 5.1 surround sound audic and/or bigh definition 7.1 surround sound audio,

for example. Drivers may include a graphics driver for integrated graphics platforms. Tn various
P o) =
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embodiments, the graphics driver may comprise a peripheral component interconnect (PCH)
Express graphics card.
In various implementations, any one or more of the components shown in systent 300 may
be integrated. For example, platform 902 and content services device(s) 930 may be integrated,
S or platform 902 and content delivery device(s) 940 may be integrated, or platform 902, content
services device(s) 930, and content delivery device(s) 940 may be integrated, for example. In
various embodiments, platforra 902 and display 920 may be an infegrated untt. Display 920 and
content service device(s) 930 may be integrated, or display 920 and content delivery device(s)
540 may be integrated, for example. These examples are not meant to limit the present
10 disclosure.

In various embodiments, system 900 may be tmplemented as a wireless system, a wired
systemn, or a combination of both. When implemented as a wireless system, system 900 may
inchude components and interfaces seitable for communicating over a wireless shared media,
such as one or more antcunas, transmitters, receivers, transceivers, amplifiers, filters, control

15 logie, and so forth. An example of wireless shared media may nclade portions of 8 wireless
spectrum, such as the RF spectrom and so forth. When implemented as 3 wired system, system
S04 may imclude components and imterfaces suitable for communicating over wired
comuunications media, such as input/output (I/0) adapters, physical connectors to connect the
1/ adapter with a covresponding wired communications medium, a network interface card

20 {NIC), disc controller, video controller, audio controller, and the like. Examples of wired
communications media may include 2 wire, cable, metal leads, printed circuit board (PCB),
backplane, switch fabric, semiconductor material, twisted-pair wire, co-axial cable, fiber optics,
and so forth.

Platform 902 may establish one or more logical or physical chaonels to communicaie

]
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information. The information may include media inforraation and control information. Media
mformation may refer to any data representing content meant for a user. Examples of content
may tnclude, for example, data from a voice conversation, videoconference, streaming video,
clectronic mail (“omail”) message, voice mail message, alphanumeric symbaols, graphics, image,
video, text and so forth. Data from a voice conversation may be, for example, speech

30 information, silence periods, background noise, comfort notse, tones and so forth, Control
information may refer to any data represcnting commands, instructions or control words meant
for an sutomated syster. For example, control information may be used to route media

mformation through a system, or mstruct a node o process the media information in a
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predetermined manner.  The emboediments, however, are not Himited to the elements or in the
context shown or described in FIG. 9.

As described above, systemn 900 may be cobodied in varying physical styles or form
factors. FIG. 10 illustrates implementations of a small form factor device 1000 in which system
1000 may be embodied, arranged m accordance with at least some implementations of the
present disclosure. In various embodiments, for example, device 1000 may be implemented as a
mobile computing device a having wireless capabilitics. A moebile computing device may refer 1o

g system and a mobile power source or supply, such as one or

& o

any device having a processin
more batteries, for example.

As described above, examples of a mobile computing device may include a personal
computer (PC}, laptop computer, ultra-laptop computer, tablet, touch pad, portable computer,
handheld computer, palmtop computer, personal digital assistant (PDA), cellular telephone,
combination cellular telephone/PDA, television, smart device {e.g., smart phone, suyart tablet or
smart television), mobile internet device (MIED), messaging device, data comumnication device,
cameras {e.g. point-and-shoot cameras, super-zoom cameras, digital single-lens reflex (DSLR}
cameras), and so forth.

Examples of a mobile computing device also may include computers that are arranged {o
be worn by a person, such as a wrist computer, finger computer, ring computer, eyeglass
computer, belt-clip computer, arm-band computer, shoe computers, clothing computers, and
other wearable compaters. In various embodiments, for example, a mobile computing device
may be implemenied as a smart phone capabic of exccuting computer applications, as well as
voice communications and/or data communications. Although some embodiments may be
described with a mobile computing device implemented as a smart phone by way of example, 1t
may be appreciaied that other embodiments may be implemented using other wireless mobile
computing devices as well. The embodiments are not Hmited fo this context.

As shown in FIG. 10, device 1000 may include a housing 1002, a display 1004, an
mput/output (V0O) device 1006, and an antenna 1008, Device 1000 also may tnclude navigation
features 1012, Display 1004 may include any suitable display unit for displaying information
appropriate for a mobile computing device. IO device 1006 may inclade any suitable /O device
for entering information into a mobile computing device. Exanples for VO device 1006 may
include an alphanomeric keyboard, a numeric keypad, a touch pad, input keys, buttons, swiiches,
rocker switches, microphones, speakers, voice recogrition device and sofiware, and so forth.

Information also may be entered into device 1000 by way of microphone (oot shown). Such
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miformation may be digitized by a voice recognition device (not shown). The embodiments are
not fmited in this context.

Various embodiments may be inplemented using hardware elements, software clements,
or a combination of both, Examples of hardware elements may include processors,
FHCTOPrOCcessors, circuits, circuit elements (e.g., transistors, resistors, capacitors, inductors, and
so forth), integrated circuits, application specific integrated circuits {ASIC), programmable logic
devices (PLID), digital sigual processors (OSP), ficld progranunable gate arvay (FPGA), logic
gates, registers, semiconductor device, chips, nicrochips, chip sets, and so forth. Examples of
software may mchide software components, programs, applications, computer programs,
application programs, system programs, machine programs, operating system software,
middleware, firmware, software modules, routines, subroutines, functions, methods, procedures,
software interfaces, application program interfaces (AP, instruction sets, computing code,
computer code, code segments, computer code segments, words, values, symbols, or any
combination thercef. Detormining whether an embodument is implemented using hardware
clements and/or software elements may vary in accordance with any number of factors, such as
desired computational rate, power levels, heat tolerances, processing cycle budget, input data
raigs, output data rates, memory resources, data bus speeds and other design or performance
constraints.

One or more aspects of at feast one embodiment may be implemented by representative
instructions stored on a machine-readable medium which represents various logic within the
processor, which when read by a machine causes the machine to fabricate logic {o perform the
techniques described herein. Such representations, known as “IP cores” may be stored ona
tangible, machine readable mediom and supplied to various customers or manufacturing
facilities to load into the fabrication machings that actually make the logic or processor.

White certain features set forth herein have been described with reference to various
implementations, this description is not intended to be construed in a initing sense. Hencee,
various modifications of the implementations described herein, as well as other implementations,
which arc apparent (o persons skifled in the art to which the present disclosure pertains are
deemed to he within the spirit and scope of the present disclosure.

The following examples pertain to further embodiments.

In one cxample, a computer-implemented method for performing scalable video coding
may include determining motion data associated with a reference layer of video data and
perfornmiing motion compensation for a block of an enhancement layer of the video data based at

least in part on the motion data.
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In another example, a computer-implemented method for performing scalable video coding
may further include determining a collocated block of the reference layer associated with the
biock of the enhancoment layer such that a spatial scalability between the reference layer and the
enhancement layer is enabled and an enhancement layer picture size 18 greater than a reference
layer picture size. Determining the collocated block may include using at least one of a top-left
location, a center location, or a bottom right location of the block of the enhancement layer to
determing the collocated biock. The motion data may include motion data associated with the
collocated block of the reference laver. The collocated block may inchide at least one of an inter
coded block or a hybrid block. The computer-implemented method may firther include applying
a scaling factor to at least one motion vector of the motion data prior to performing the motion
compensation such that the scaling factor inchudes at least one of a pre-defined scaling factor or
an adaptive scaling factor, encoding a bit stream based at least in part on the motion
compensation such that the bit stream is cncoded with residual coding, accessing a bit stream
associated with the video data to detormine an indicator such that the indicator specifies whether
to perform the motion compensation and such that the indicator coroprises a bit stream flag,
accessing the bit stream associated with the video data to determine the scaling factor, and
generating an cnhancement layer oulput frame associated with the cohancement layer based at
least in part on the motion compensation. The motion data may inclade at least one of a motion
veetor, a reference index, or an inter direction. The reference layer may include at least one of a
base layer or a second enhancement layer such that the enhancement layer is a higher layer than
the sccond enhancement fayer. At least one of a quality scalability, a temporal scalability, or a bit
depth scalability between the reference layer and the enhancernent layer may be enabled. The
motion compensation may be performed for at least one of a slice, a pictare, or a laver level. The
biock may mclude at least one of a prediction unit, a prediction block, ransform unit, or a coding
unit. The at least one motion vector may have a granularity comprising at least one of 4x4, 8x&,
or 16x16 such that the block of the enhancement layer 1s a 16x16 prediction unit. The refercnce
layer may include a base layer and the enhancement layer may include a level 1 enhancement
layer. Performing the motion compensation may include performing motion compensation at an
enhancement layer decoder. The enhancement laver decoder may be implemented, at least in
part, via hardware. Performing the motion compensation may include performing motion
compensation at an cnhancement layer encoder.

In other exaroples, a systers for video coding on a computer may include a display device,
ONE 07 MOTE Processors, ONe o7 MoTe memory stores, an inter-layer motion data inheritance

modale, the like, and/or combinations thereof The display device may be configured to present
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video data. The one or more processors may be communicatively coupled to the display device.
The one or more memory stores may be commumicatively coupled to the one or more processors.
The inter-layer motion data inherttance module may be communicatively coupled to the onc or
more processors and configured to determine motion data associated with a reference layer of
video data and perform motion compensation for a block of an enhancement layer of the video
data based at least in part on the motion data. The preseniment of immage data via the display
device may be based at least tn part on the raotion compensation.

In a further example system, the inter-layer motion data inheritance module may be
configured to determine a collocated block of the reference layer associated with the block of the
enhancement layer, apply a scaling factor to at feast one motion vector of the motion data prior
to performing the motion compensation such that the scaling factor comprises at least one of a
pre-defined scaling factor or an adaptive scaling factor, encode a bit stream based at least in part
on the motion compensation such that the bit stream is encoded with residual coding, access a bit
strean associated with the video data to determine an indicator such that the indicator specifies
whether to perform the motion compensation and the mdicator includes a bit stream flag, access
the bit stream associated with the video data to determine a scaling factor, and generate an
enbancement layer output frame associated with the enhancement layer based at least in part on
the motion compensation. A spatial scalability botween the reference layer and the enhancement
layer may be enabled and an enhancement layer picture size may be greater than a reference
layer picture size. Determining the collocated block may include using at least one of a top-left
location, a center location, or a bottom right location of the block of the enhancement layer to
determine the collocated block. The motion data may include motion data associated with the
collocated block of the reference layer. The coliocated block comprises at least one of an inter
coded biock or a hybrid block. The motion data may inchude at least one of 3 motion vecior, 2
reference index, or an inter direction. The reference layer may include at lcast one of a base layer
or a second enhancement layer such that the enhancement layver is a higher layer than the second
enhancement layer. At least one of a quality scalability, a temporal scalability, or a bit depth
scalability between the reference layer and the enbancement layer may be enabled. The motion
compensation may be performed for at least one of a shice, a picture, or a layer level The block
may include at least one of a prediction unit, a prediction block, transform unit, or a coding unit.
The at feast onc motion vector may have a granularity comprising at least one of 4x4, %x8, or
16x16 such that the block of the cubancement layer 1s a 16x16 prediction unit. The reference
layer may include a base layer and the enhancement fayer may include a level 1 enhancement

layer. The inter-layer motion data inherttance module may include a motion estimation module
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of a base layer encoder and 8 motion compensation module of an enhancement layer encoder.
The inter-layer motion data inherttance module may implemented, at least in part, via hardware.
The inter-layer motion data inheritance module may include a motion estimation module of a
base layer decoder and a motion compensation moedule of an enhancement layer decoder.

In a further example, at least one machine readable mediom may include a plurality of
instructions that in response io being executed on a computing device, causes the computing
device to pertorm the method according to any one of the ahove examples.

In a still fimther example, an apparatos may include means for performing the methods
according to any onc of the above examples.

The above examples may include specific combination of featares. However, such the
above examples are not hmited wn this regard and, in various implementations, the above
examples may include the undertaking only a subset of such features, ondertaking a different
order of such features, undertaking a differcnt combination of such features, and/or undertaking
additional features than those featurcs explicitly listed. For example, all features described with
respect to the example methods may be implemented with respect to the example apparatus, the

example systems, and/or the example articles, and vice versa.
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WHAT IS CLAIMED:

1. Awn apparatus for coding video, comprising:

cireuitry to access reference motion data associated with at least one reference layer
picture, the reference layer picture comprising one of a phurality of pictures of a first layer of
mutkti-layer video content, the decoder circuitry to perform inter-iayer prediction for a current
picture based at feast fn part on the reference motion data, wherein the current picture comprises
one of a plurality of pictures of a second layer of the multi-layer video content, wherein the

sccond layer is different than the first layer.

2. The apparatus of claim |, wherein the circuitry is to perform inter-layer prediction for the
current picture in response to a bitstream flag conveyed to the decoder circuitry in a bitstream
syniax associated with the multi-fayer video content.

3. The apparatus of claim 1, wherein the reference motion data comprises at least motion

vectors, and reference indices.

4. The apparatus of claim |, further comprising memory to store at least one of the

reference layer picture or the reference motion data.

5. The apparatus of claim I, wherein the circuiiry comprises at least one of video decoder

circuitry or video encoder cireuitry.

6. The apparatus of claim 1, the circuitry further to determine a collocated block of the
reference layer picture associated with a block of the second layer.
7. The apparatus of claim 1, wherein the first layer comprises an enhancement layer, and

wherein the second layer comprises a base layer.

8. The apparatus of claim 1, the circuitry further to apply a scaling factor to at least one
motion vecior of the reference motion data prior, wherein the scaling factor compriscs at least

one of a pre-defined scaling factor or an adaptive scaling factor.
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9. A systemn comprising the apparatus of any of claims 1-8, and further comprising at least
one of a display to display the molti-layer video content, or an antenna to receive a bitstream

conveying the moulii-layer video content.

10. A method of video coding comprising:

accessing reference motion data associated with at least one reference layer picture, the
reference layer picture comprising one of a plurality of pictures of a first layer of muiti-layer
video content; and

performing inter-layer prediction for a current pictare based at least in part on the
reference motion data, wherein the current picture comprises one of a plurality of pictures of a
second layer of the multi-layer video content, wherein the second layer is different than the fivst

layer.

11 The method of claim 10, wherein performing inter-layer prediction for the current pictie
comprises performing inter-layer prediction for the current picture in vesponse 1o a bitsiream flag

conveyed in a bitstream syntax associated with the multi-layer video content.

12. The method of claim 10, wherein the reference motion data comprises at least motion

vectors, and reference indices.

13. The method of claim 10, further comprising storing at least one of the refercnce layer

picture or the reference motion data.

14.  The method of claim 10, further comprising determining a collocated block of the

reference layer picture associated with a block of the second layer.

15. The method of claim 10, wherein the first layer comprises an enhancement layer, and

wherein the second layer comprises a base layer.

16. The method of claim 10, further comprising applying a scaling factor to at least one
motion vecior of the reference motion data prior, wherein the scaling factor comprises at least

one of a pre-defined scaling factor or an adaptive scaling factor.
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17 At least one machine-readable medium including code, when executed, to cause a

I

machine to perform the method of any one of claims 10-16.

18, Awnapparatus for performing video coding comprising means to perform 8 method as

claimed in any of claims 10-16.
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